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(54) FAULT ANALYZING DEVICE FOR SEMICONDUCTOR MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to specify 
existence of troubles, places, the number of them, or the 
like with a BIST test of only one time without adding 
complex circuit constitution. 

SOLUTION: Discrimination of a normal/defective 
condition is performed successively using a test circuit 
incorporated in a memory 10 based on address 
information supplied to the memory 10, consequently, 
fault discrimination information outputted from a 
comparing circuit 13 and address information outputted 
from an address counter circuit 1 1 are taken 
successively in a logic scan chain 15 and held. Thereby, 
the logic scan chain 15 provided previously for a logic 
test is utilized effectively for a memory test, and 
information about defective places and the number of 
defect of one or more can be obtained in the logic scan 
chain 15 with a BIST test of only one time without 
adding complex circuit constitution. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Failure-analysis equipment of the semiconductor memory characterized by having the 
scanning register circuit which incorporates the defect judging circuit which performs the defect 
judging inside the above-mentioned semiconductor memory one by one based on the address 
information supplied, and the defect judging result information and the above-mentioned address 
information outputted from the above-mentioned defect judging circuit, and carries out 
sequential maintenance using the test circuit made inside the semiconductor memory. 
[Claim 2] The above-mentioned defect judging circuit is failure-analysis equipment of the 
semiconductor memory according to claim 1 characterized by having the comparator circuit 
which compares the data generating circuit which generates the expected value of the output 
signal from the above-mentioned semiconductor memory with the output signal from the above- 
mentioned semiconductor memory and the expected value outputted from the above-mentioned 
data generating circuit, and outputs the result of coincidence or an inequality as the above- 
mentioned defect judging result information. 

[Claim 3] The above-mentioned scanning register circuit is failure-analysis equipment of the 
semiconductor memory according to claim 1 characterized by being the logic scan register 
circuit used in case logical circuits other than the above-mentioned semiconductor memory are 
tested. 

[Claim 4] The above-mentioned scanning register circuit is failure-analysis equipment of the 
semiconductor memory according to claim 3 characterized by having the selector which is 
constituted by two or more shift registers and changes the shift action to the 1st direction, and 
the shift action to the 2nd direction. 

[Claim 5] The above-mentioned selector is failure-analysis equipment of the semiconductor 
memory according to claim 4 characterized by choosing the shift action to the 1st direction of 
the above in case the above-mentioned logical circuit is tested, and choosing the shift action to 
the 2nd direction of the above in case the above-mentioned semiconductor memory is tested. 
[Claim 6] Failure-analysis equipment of the semiconductor memory according to claim 2 
characterized by having the defect flag generation circuit which generates a defect flag and 
outputs the above-mentioned defect flag synchronizing with a test actuation clock when the 
inequality of the output signal from the above-mentioned semiconductor memory and the 
expected value outputted from the above-mentioned data generating circuit is detected by the 
above-mentioned comparator circuit. 

[Claim 7] Failure-analysis equipment of the semiconductor memory according to claim 6 
characterized by using the defect flag outputted from the above-mentioned defect flag 
generation circuit as a clock of the above-mentioned scanning register circuit of operation. 
[Claim 8] It is failure-analysis equipment of the semiconductor memory according to claim 1 
which the above-mentioned defect judging circuit performs the defect judging inside two or more 
above-mentioned semiconductor memories based on the address information supplied common 
to two or more semiconductor memories, and is characterized by for the above-mentioned 
scanning register circuit incorporating the defect judging result information and the above- 
mentioned address information about two or more above-mentioned semiconductor memories 
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outputted from the above-mentioned defect judging circuit, and carrying out sequential 
maintenance. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the failure-analysis equipment of a 

semiconductor memory. 

[0002] 

[Description of the Prior Art] The memory test technique using BIST (Built-in Self Test) is well 
used as technique for analyzing the defect of memory, such as a semiconductor memory, 
conventionally. This BIST outputs whether inside, a test pattern is beforehand made inside a 
semiconductor chip, it is crowded, the test of all memory cells was performed in the chip using 
that test pattern, and the defect was on that result memory to the exterior of a semiconductor 
chip as information on PASS or FAIL. 
[0003] 

[Problem(s) to be Solved by the Invention] If the test technique by such BIST is used, there is a 
merit that a memory test can be performed at a high speed. However, the information acquired is 
only the information on whether fault was on memory, and there having been fault by how many 
places about where [ of a memory cell ] fault having been etc. and the information on about had 
the problem that it could not obtain at all. 

[0004] Although it is possible to specify a fault, the defect number, etc. of a memory cell if the 
register for holding fault information corresponding to a memory cell is added to a BIST circuit, 
now, the circuit scale of BIST will become very large. And in order to acquire more fault 
information, a bigger BIST circuit will be needed. Moreover, when fault does not occur, the circuit 
added in order to hold fault information will become useless. 

[0005] Drawing 7 is drawing showing the example of a configuration of the conventional memory 
BIST circuit equipped with the register which holds fault information in this way. As shown in 
drawing 7 , a memory BIST circuit consists of the address counter circuit 101 which outputs the 
address information for specifying the memory cell on memory (RAM) 100, a data generating 
circuit 102 which generates the expected value of a test result, a comparator circuit 103 which 
compares the output signal and the above-mentioned expected value of memory 100, and judges 
the quality of memory 100, and a BIST controller circuit 104 which controls the State of memory 
BIST actuation. 

[0006] The above-mentioned address counter circuit 101, the data generating circuit 102, and a 
comparator circuit 103 are controlled by the BIST controller circuit 104, respectively. The 
comparator circuit 103 is equipped with the function in which the compared result can be held to 
a register in the unit of a bit line. Therefore, about the defect on each bit line at least identifying 
is possible by detecting the condition of the register. However, since there was no function to 
hold address information, there was a problem that a fault could not be pinpointed more in a 
detail. 

[0007] Although the test technique of outputting the output signal and the test address of all 
memory cells to the external terminal of a semiconductor chip, having inputted this into the 
memory circuit tester of dedication etc., and on the other hand verifying it was also performed, 
now, there was a problem that the test of the memory which operates at a high speed could not 
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, be performed. That is, to the working speed of memory, since the working speed of a memory 
m circuit tester was slow, there was a limitation in examining the latest high-speed memory by the 
"memory circuit tester of dedication. 

[0008] Moreover, with the product which carried two or more memory in the semiconductor chip, 
in order to output the output signal of all memory cells to the external terminal of a 
semiconductor chip, many selector circuits are needed. Therefore, the test circuit of the whole 
product became large, and also the propagation velocity of a signal became slow and the problem 
that the system behavior rate of a product may be spoiled had it. 

[0009] The present condition is carried out by [ as the trial and failure analysis using the BIST 
technique being the following ] from the above thing. That is, first, a memory test is performed 
by the BIST technique and the existence of the fault on the memory which tested is judged. This 
judgment approach compares a memory output signal with the expected value prepared 
beforehand, when both are inequalities, it stores information "with fault" in a register, and it 
outputs this information to an external terminal. The information acquired here is only the 
existence of fault generating. 

[0010] When fault generating is checked, failure analysis is performed next. In this failure 
analysis, BIST actuation is performed, BIST actuation is stopped by the fault generating pattern, 
it is set as the circuit condition which outputs the information (a bit line / word line information) 
showing the fault at that time to an external terminal, and defect information comes to hand. 
[001 1] However, to be memory with two or more faults, it is necessary to repeat BIST actuation 
and defect information detection actuation, although all defect information is acquired, and to 
perform them to it by such test technique. For this reason, a continuity will be lost in BIST 
actuation and the case where it differs from the test result at the time of verifying the existence 
of fault first will arise. Furthermore, since it did not know by which pattern fault occurred, even 
the last pattern had to perform BIST actuation, fault information had to come to hand, and there 
was a problem that defect information detection will take long time amount. 

[0012] Without accomplishing in order to solve such a problem, and adding complicated circuitry, 
this invention enables it to specify the existence of fault, a part, the number, etc. by BIST trial 
once, and aims at the ability to be made to shorten the processing time which a memory test 
takes sharply. 
[0013] 

[Means for Solving the Problem] With the failure-analysis equipment of the semiconductor 
memory of this invention, based on the address information supplied to a semiconductor 
memory, the defect judging inside the semiconductor memory concerned is performed one by 
one using the test circuit of a semiconductor memory, and the defect judging result information 
and address information which are outputted as a result are incorporated one by one to the 
scanning register circuit, and are held to it. In case this scanning register circuit tests logical 
circuits other than a semiconductor memory, in order to use it, the logic scan register circuit 
which it has from the first is used, and the function which can acquire the information on a 
defect judging result is added. 

[0014] Since this invention consists of the above-mentioned technical means, it becomes 
possible [ carrying out sequential maintenance of the defect judging result information detected 
at the time of the test of a semiconductor memory with address information in a scanning 
register circuit ], using effectively the scanning register circuit which exists from the first. Even 
if this does not add complicated circuitry, it becomes possible for it to become unnecessary to 
carry out by stopping test actuation, whenever a defect is detected, and repeating processing in 
which the fault is pinpointed, and to acquire the information about one or more faults and the 
defect numbers to a scanning register circuit by the test once. 
[0015] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt of this invention is explained based 
on a drawing. Drawing 1 is drawing showing the example of a configuration of the failure-analysis 
equipment of the semiconductor memory by this operation gestalt. 

[0016] In drawing 1 , 16 is the memory BIST circuit of this operation gestalt, and consists of the 
address counter circuit 1 1, a data generating circuit 12, a comparator circuit 13, and a BIST 
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, controller circuit 14. The above-mentioned address counter circuit 1 1 outputs the address 
m information for specifying the memory cell on memory (RAM) 10. The data generating circuit 12 
'generates the expected value of a test result. 

[0017] A comparator circuit 13 compares the signal outputted from memory 10 based on address 
information with the expected value outputted from the above-mentioned data generating circuit 
12 for every lead pattern, and judges the quality of memory 10. The BIST controller circuit 14 
controls the State of memory BIST actuation. The above-mentioned address counter circuit 11, 
the data generating circuit 12, and a comparator circuit 13 are controlled by the BIST controller 
circuit 14, respectively. 

[0018] Moreover, 15 is the logic scan chain which consisted of scanning flip-flops. This logic 
scan chain 15 is divided into two or more shift registers 15-1, 1 5—2, — , 15~n. It consists of 
registers of the same number mostly with each divided shift register 15-1, 15-2, — , the number 
of memory cells (for example, 72 pieces) with which 15-n exists on one bit line, respectively. 
[0019] This logic scan chain 15 is a configuration which it has from the first, in order to make 
high fault coverage at the time of examining about logic parts other than memory 10 (not shown), 
and it uses also for a memory test the configuration which it has from the first in this way with 
this operation gestalt. 

[0020] In case the usual logic test is performed, each shift register 15-1, 15-2, — , 15-n perform 
a shift action in the direction of X (longitudinal direction of drawing). On the other hand, in case a 
memory test is performed, it is made to perform a shift action in the direction (lengthwise 
direction of drawing) of Y. With this operation gestalt, the configuration for carrying out a shift 
action to the existing configuration with which the logic scan chain 15 is equipped also in the 
direction of Y is added. The detail about this is mentioned later. 

[0021] When the failure-analysis equipment constituted as mentioned above performs the 
memory test by BIST, the logic scan chain 15 activates the shift register of the direction of Y. 
At this time, the address information outputted from the address counter circuit 1 1 and the 
defect judging result information on the memory 10 outputted from a comparator circuit 13 
(defect judging information for each memory cell connected with one bit line) are always 
outputted to the 1st step of shift register 15-1 in the logic scan chain 15. 

[0022] In this case, as a result of carrying out the BIST trial on the bit line shown by a certain 
address information, when there is no fault in each memory cell on that bit line, the defect 
judging result information on "0" is outputted for all values to the first step of shift register 15- 
1. On the other hand, when there is fault in at least one of each of the memory cell on a certain 
bit line, the defect judging result information that the value of the part corresponding to the 
memory cell was set to "1" is outputted to the 1st step of shift register 15-1. 
[0023] And if a defect is detected, the clock which operates the logic scan chain 15 will be 
generated, and address information and defect judging result information will be taken in in a 
register. Even when one defect is detected, the memory test by BIST is performed continuously. 
And when two or more defects are detected, the 1st step of shift register 15-1 carries out the 
sequential shift of the defect information in which the 2nd step of shift register 15-2 was stored 
in the register like the 3rd step of shift register 15-3 in the direction of Y at the 2nd step of 
shift register 15-2. Thereby, it is possible each shift register 15-1, 15-2, — , to hold n defect 
information to 15-n at the maximum. 

[0024] Based on address information, the fault on memory 10 can be pinpointed in a detail by 
detecting the condition of each shift register 15-1, 15-2, — , the information held at 15~n as a 
result of the above BIST trial. Moreover, it can know easily also about how old defect having 
been on memory 10. 

[0025] Drawing 2 is drawing showing the circuitry of one scanning flip-flop which constitutes the 
above-mentioned logic scan chain 15. As shown in drawing 2 , a scanning flip-flop is constituted 
by D type flip-flop (DFF) 21 and two selectors 22 and 23. As shown in drawing 3 , two or more 
arrangement of such a scanning flip-flop of a configuration is carried out at the shape of a 
matrix, and the logic scan chain 15 of drawing 1 is constituted. In addition, in drawing 3 , a dotted 
line shows the flow of scanning actuation of the direction of X used at the time of a logic test 
and the continuous line shows the flow of scanning actuation of the direction of Y used at the 
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, time of a memory test. 

[0026] In drawing 2 , the input terminal of a scanning chain, and SOx and SOy of Six and Sly are 
% the output terminals of a scanning chain, respectively. The logic scan chain at the time of testing 
the logic section which is not illustrated (shift action of the direction of X) is realized by an input 
terminal Six and the output terminal SOx. That is, the information outputted from the output 
terminal SOx of a certain scanning flip-flop is inputted into the input terminal Six of the scanning 
flip-flop of the next step next to the direction of X. 

[0027] Moreover, the BIST condition at the time of testing memory 10 (shift action of the 
direction of Y) is realized by an input terminal Sly and the output terminal SOy. That is, the 
information outputted from the output terminal SOy of a certain scanning flip-flop is inputted 
into the input terminal Sly of the scanning flip-flop of the next step next to the direction of Y. 
[0028] A selector 22 performs the change of such a chain of the direction of X, and the direction 
of Y based on memory test mode signal MT. That is, the information from the input terminal Six 
of the direction of X and the information from the input terminal Sly of the direction of Y are 
inputted into the selector 22. A selector 22 outputs the information which chose and chose 
which information according to memory test mode signal MT inputted to a selector 23. 
[0029] The information chosen by the above-mentioned selector 22 and information Sys-in given 
at the time of the usual system behavior other than the time of a test are inputted into the 
selector 23. A selector 23 outputs the information which chose and chose which information 
according to selection enable signal SE inputted to DFF21. A selector 23 chooses the print-out 
from a selector 22 at the time of the logic test before product shipment, or a memory test, and 
after product shipment always chooses system-information Sys-in. 

[0030] Thus, it enables it to perform a shift action also in the direction of Y by adding a selector 
22 with this operation gestalt to the selector 23 which it had from the first as a configuration of 
a scanning flip-flop, and DFF21 at the time of the memory test by BIST. 

[0031] The information chosen by the above-mentioned selector 23 is held at DFF21 concerned 
according to the clock CK supplied to DFF21. The clock CK at the time of the memory test 
activation by BIST is generated according to the defect flag generated based on the judgment 
result of BIST in the comparator circuit 13 of drawing 1 . The circuit for generating this defect 
flag is constituted like drawing 4 . 

[0032] As shown in drawing 4 , the defect flag generation circuit 41 is added to the comparator 
circuit 13 shown in drawing 1 . The comparator circuit 13 has the comparison processing section 
42-1 of the number of the memory cells which exist on one bit line (for example, 72 pieces), and 
the same number, 42-2, — , 42-m. 42~m consists of AND circuit 44 which considers each 
comparison processing section 42-1, 42-2, — , XOR circuit 43 that considers the output signal 
from the memory cell in memory 10, and expected value from the data generating circuit 12 as 
two inputs, and the output signal and the lead enable signal RE of this XOR circuit 43 as two 
inputs, and a register 45 which holds the output signal of this AND circuit 44 according to Clock 
CK. 

[0033] The above-mentioned lead enable signal RE serves as "H" in the state of a lead, and is 
set to "L" in the state of a light If the inequality of the signal and expected value which were 
read from the memory cell of memory 10 is detected by this, the output signal of a register 45 
will serve as "H". Such defect judging actuation is performed in two or more comparison 
processing sections 42-1, 42-2, — , 42-m, respectively, and the whole of the result is inputted 
into OR circuit 46 in the defect flag generation circuit 41. 

[0034] Therefore, in 42-m, as a result of performing a defect judging about two or more 
comparison processing sections 42-1, 42-2, — , two or more memory cells that exist on a certain 
bit line, respectively, when the defect of a memory cell is detected at least one, the signal of 
"H" is outputted from OR circuit 46. The output signal of OR circuit 46 is inputted into NAND 
circuit 47 with Clock CK, and the output signal of this NAND circuit 47 is outputted as a defect 
flag. Thereby, the pulse of Clock CK and opposition is outputted as a defect flag. 
[0035] Thus, the defect flag generated by the defect flag generation circuit 41 is used as a clock 
of the logic scan chain 15 of operation shown in drawing 1 . The schematic diagram in that case 
is shown in drawing 5 R> 5. Drawing 5 is drawing for explaining the approach of the clock used at 
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% the time of a logic scan, and the clock used at the time of the memory scan by BIST to change, 
and shows the configuration including the above-mentioned defect flag generation circuit 41. In 

'addition, in drawing 5 , since what attached the same sign as the sign shown in drawing 1 has the 
same function, the detailed explanation about this is omitted. 

[0036] As shown in drawing 5 , the signal of the direction chosen and chosen by the selector 51 
according to memory test mode signal MT for any of the defect flag outputted from the defect 
flag generation circuit 41 and the clock CK supplied from the exterior they are is used as a clock 
of the logic scan chain 15 of operation. The clock CK supplied from the exterior at the time of a 
logic scan is supplied to the logic scan chain 15, and a defect flag is supplied to the logic scan 
chain 15 as a clock CK of operation at the time of a memory scan. 

[0037] Thereby, at the time of a memory scan, the logic scan chain 15 takes in the defect 
information one by one to a shift register 15-1, 15-2, — , 15-n, only when a defect is detected 
on memory 10. 

[0038] That is, if a defect is detected on a bit line with memory 10, the address information 
which a defect flag is outputted from the defect flag generation circuit 41, and is outputted from 
the address counter circuit 11, and the defect judging result information outputted from a 
comparator circuit 13 will be inputted into the 1st step of shift register 15-1 of the logic scan 
chain 15, and defect judging result information will be incorporated by the rising edge of a defect 
flag. 

[0039] Moreover, when a defect is detected two, synchronizing with the rising edge of a defect 
flag, the defect information held at the 1st step of shift register 15-1 is shifted to the 2nd step 
of shift register 15-2, and new defect information is overwritten by the 1st step of shift register 
15-1. When three or more defects are detected, the sequential shift of the defect information 
held in the register is similarly carried out in the direction of Y. This holds n defect information at 
the maximum to each shift register 15-1, 15-2, — , 15-n. 

[0040] After all BIST actuation is completed, memory test mode signal MT can be changed, it 
can change into a logic scan condition, and the part and the number which the defect generated 
can be correctly detected each shift register 15-1, 15-2, — , by outputting and verifying the 
maintenance result of 15-n from the external terminal SDO. 

[0041] In addition, although the above-mentioned operation gestalt explained the case where the 
number of memory 10 was one, it is possible by changing the die length of the logic scan chain 
15 to test two or more memory to coincidence, and to also collect defect information at once. 
Drawing 6 is drawing showing the example of a configuration in the case of testing two memory 
60-1 and 60-2 to coincidence. In addition, in this drawing 6 , since what attached the same sign 
as the sign shown in drawing 1 has the same function, the overlapping explanation is omitted. 
[0042] The memory BIST circuit 61 shown in drawing 6 is equipped with the address counter 
circuit 11, the data generating circuit 12, two comparator circuits 13-1, 13-2, and the BIST 
controller circuit 14. The address counter circuit 1 1 outputs the same address information to 
two memory 60-1 and 60-2. According to this, memory 60-1 and 60-2 output the information on 
the memory cell of the specified same address to two comparator circuits 13-1 and 13-2. A 
comparator circuit 13-1 and 13-2 perform defect judging processing in juxtaposition. 
[0043] Moreover, the logic scan chain 62 shown in drawing 6 is divided into two or more shift 
registers 62-1, 62-2, — , 62~n. It consists of registers of the same number mostly with each 
divided shift register 62-1, 62-2, — , the total number of the memory cell which two memory 60- 
1 and 60-2 boil 62~n, respectively, and exists on one certain bit line. That is, if memory 60-1 and 
60-2 have a capacity respectively equivalent to the memory 10 of drawing 1 , the shift register 
62-1 of drawing 6 , 62-2, — , the number of registers that 62-n has become the shift register 
15-1 of drawing 1 R> 1, 15-2, — , twice the number of registers that 15~n has. 
[0044] When are constituted like this drawing 6 and performing the memory test by BIST, the 
logic scan chain 62 activates the shift register of the direction of Y. At this time, the address 
information outputted from the address counter circuit 1 1, and two comparator circuits 13-1, the 
memory 60-1 outputted from 13-2 and the defect judging result information on 60-2 are always 
outputted to the 1st step of shift register 62-1 in the logic scan chain 62. 
[0045] In this case, as a result of carrying out the BIST trial on the bit line shown by a certain 
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% address information, when there is no fault in each memory cell on that bit line, the defect 
judging result information on "0" is outputted for all values to the 1st step of shift register 62-1. 

'On the other hand, when there is fault in at least one of each of the memory cell on a certain bit 
line, the defect judging result information that the value of the part corresponding to the memory 
cell was set to "1" is outputted to the 1st step of shift register 62-1. 

[0046] And if a defect is detected, the clock which operates the logic scan chain 62 will be 
generated, and address information and defect judging result information will be taken in in a 
register. Even when one defect is detected, the memory test by BIST is performed continuously. 
And when two or more defects are detected, the 1st step of shift register 62-1 carries out the 
sequential shift of the defect information in which the 2nd step of shift register 62-2 was stored 
in the register like the 3rd step of shift register 62-3 in the direction of Y at the 2nd step of 
shift register 62-2. Thereby, it is possible in two memory 60-1 and the defect information about 
60-2 each shift register 62-1, 62-2, — , to hold to n piece coincidence at 62-n at the maximum. 
[0047] And after all BIST actuation is completed, memory test mode signal MT can be changed, 
it can change into a logic scan condition, and two memory 60-1, and the part and the number 
which the defect generated in 60-2 can be correctly detected each shift register 62-1, 62-2, — , 
by outputting and verifying the maintenance result of 62~n from the external terminal SDO. 
[0048] In addition, it passes over no operation gestalten shown above to what showed an 
example of the somatization which hits carrying out this invention, and the technical range of 
this invention must not be restrictively interpreted by these. That is, this invention can be 
carried out in various forms, without deviating from the pneuma or its main description. 
[0049] 

[Effect of the Invention] As explained in detail above, according to this invention, it becomes 
possible to carry out sequential maintenance of the defect judging result information detected at 
the time of the test of a semiconductor memory with address information in a scanning register 
circuit, using the scanning register circuit which exists from the first for a logic test effective 
also in a memory test. Without this adding complicated circuitry, one or more faults and the 
defect numbers can be once specified by the test, and the processing time which a memory test 
takes can be shortened sharply. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of a configuration of the failure-analysis 
equipment of the semiconductor memory by this operation gestalt. 

[Drawing 21 It is drawing showing the circuitry of one scanning flip-flop which constitutes a logic 
scan chain. 

[Drawing 3] It is drawing showing the example of a configuration of the register chain using the 
scanning flip-flop shown in drawing 2 . 

[Drawing 4] It is drawing showing the example of a configuration of a defect flag generation 
circuit. 

[Drawing 5] It is drawing for explaining the approach of the clock used at the time of a logic 
scan, and the clock used at the time of the memory scan by BIST to change. 
[Drawing 6] It is drawing showing other examples of a configuration of the failure-analysis 
equipment of the semiconductor memory by this operation gestalt. 

[Drawing 7] It is drawing showing the configuration of the conventional memory BIST circuit. 
[Description of Notations] 

10 Memory (RAM) 

1 1 Address Counter Circuit 

12 Data Generating Circuit 

13 Comparator Circuit 

14 BIST Controller Circuit 

15 Logic Scan Chain 
15-1,15-2, 15-n Shift register 

16 Memory BIST Circuit 
22 Selector 

41 Defect Flag Generation Circuit 
51 Selector 

60-1, 60-2 Memory (RAM) 

61 Memory BIST Circuit 
13-1, 13-2 Comparator circuit 

62 Logic Scan Chain 

62-1, 62-2, 62-n Shift register 
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